Adrenergic influences on ischemic and reperfusion arrhythmias in a canine model with diminished collateral blood flow.
To examine the role of adrenergic influences on genesis of ischemic and reperfusion arrhythmias, the left anterior descending coronary artery (LAD) was cannulated and perfused by a shunt from the left carotid artery in 38 open-chest pentobarbital-anesthetized dogs. Ischemia was produced by shunt occlusion and retrograde diversion of collateral flow from the LAD. The diverted blood was collected and returned to the animal by intravenous (i.v.) injection. The shunt was opened and the ischemic myocardium reperfused after 30 min of ischemia. Microsphere injections in six dogs during shunt occlusion and retrograde bleeding showed that blood flow to the ischemic zone was less than 1.5% of normal zone flow. The remaining 32 dogs were randomized into four treatment groups. Dogs (n = 8) were treated before shunt occlusion with either saline, nadolol (1 mg/kg), prazosin (0.2 mg/kg), or bilateral stellate transection. As compared with saline treatment, nadolol and stellate transection significantly reduced heart rate (HR), and prazosin significantly reduced mean arterial blood pressure (MAP) (p less than 0.05). However, none of the antiadrenergic interventions significantly reduced the number or frequency of ectopic beats during either the 1a or 1b phases of ischemia. None of the 32 dogs developed ventricular fibrillation (VF) during ischemia, but all dogs fibrillated within 30 s of reperfusion. The size of the ischemic zone ranged from 21 to 38% of the left ventricle, and there were no differences among the four treatment groups. The results suggest that when ischemia is severe, the adrenergic nervous system does not play a significant role in genesis of ischemic-induced ectopy or reperfusion-induced VF.